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dx.doi.org/10.1016/j.iatssr.2016.05.002a b s t r a c ta r t i c l e i n f oAvailable online xxxx This paper presents the historical and cultural background relating to road improvement and road safety charac-
teristics in Kenya, a developing country in East Africa. Some who come from low-developed areas of developing
countries often take time to comprehend the modern transportation infrastructure, especially roads, and have
difﬁculty assimilating and customizing the same to their culturally tailored modes.
This paper discusses two case studies: one on the socio-economic impact following improvements to a 50-km,
high-class, high-trafﬁc-volume road and the other on the monitoring and evaluation of road safety aspects
along the Northern Corridor in Kenya also following major road improvements.
The road improvements to the Nairobi-Thika Highway (a trunk road) have attracted many investors along the
highway corridor. The high-speed road has also brought with it the unfortunate consequence of speeding vehi-
cles colliding with pedestrians crossing the road at undesignated locations.
The Northern Corridor, the transportation corridor that links the Great Lakes Countries of the Democratic Repub-
lic of Congo, Burundi, Rwanda, and Uganda from the port of Mombasa in Kenya, has had high accident rates for a
considerable amount of time. The results of monitoring and evaluation exercises on the Northern Corridor have
shown that drivers are themajor contributors in causing accidents, with a component ratio of 49.4%; pedestrians
are next at 21.7%. Data also shows that 24% of the accidents along the Northern Corridor are fatal, which is of
major concern. The study additionally indicated that the majority of road users have not been exposed to educa-
tion or training on road safety.
This paper presents a number of recommendations arising from the road safety study regarding possible im-
provements in aspects of road safety along the corridor and potential applications of those changes to other
roads in general. For example, there are recommendations related to the geometric design of the road, driver
training and behavior, vehicle maintenance, and the need to enhance road safety through the utilization of
road safety parks where road users can undergo training and drills on road safety aspects.
In conclusion, we argue that the rehabilitation of the Northern Corridor from Mombasa on the Kenyan coast to
the border with Uganda has led to signiﬁcant road safety improvement.
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The famous historical saying goes, “All roads led to Rome.” In that
era, Rome was the “center of gravity” of world power; there was need
for neighborhoods to have links with “Rome” in order to tap power
from the source at the center and thereby enjoy the same for purposesof Trafﬁc and Safety Sciences. This is an open access article under the CCBY-NC-ND license
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2 F.J. Gichaga / IATSS Research xxx (2016) xxx–xxxof socio-economic development. In this context, the links were the
products of the road network in a neighborhood and the artery
connecting it to the “center of power” in Rome. In those days, apart
from sea transportation along the oceans, seas, and rivers, roads pro-
vided the dominant mode of transportation, considering that railway
and air transportation had yet to be developed. It then followed that
neighborhoods that had strong connections with the “center of
power” enjoyed more socio-economic development. Accordingly,
roads were considered a major catalyst to socio-economic
development.
The same correlation—the connection between neighborhoods with
effective road networks and efﬁcient arterial links to centers of eco-
nomic power—holds true today. Neighborhoods enjoy relatively higher
socio-economic development if they are closer to a center of power,
such as a capital city. This is particularly true for countries such
as those in East Africa, where underdeveloped areas tend to lack efﬁ-
cient road transportation systems in addition to other infrastructure.
Accordingly, such areas fail to attract investorswhonormally give prior-
ity to areas that have efﬁcient and reliable infrastructure.
To many inhabitants who grew up in these types of neighborhoods
in the developing world, where the main form of transportation might
bewalking, riding on a donkey or camel, or, if well endowed, riding a bi-
cycle, assimilating to and adapting the idea of vehicle transportation
takes time. Quite often, it is not until one experiences the pain that re-
sults from an unfortunate road accident that one realizes that when
the living is good, the vehicle as a form of transportation is enjoyable,
but when an accident occurs, sometimes due to carelessness, the result
can be traumatic and devastating. Many of those who have witnessed
the traumatic scenarios of vehicles being involved in accidents tend to
develop and widen their scope of cultural values and better understand
the need to take extra care—regardless of whether one is a pedestrian, a
cyclist, a passenger, or indeed a driver of a vehicle—when using a road.
This is generally reﬂected in the context of cultural values, which areFig. 1. The Northe
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accidents.
This paper presents two case studies. One examines how a road im-
provement project can lead to socio-economic development along the
road corridor, and the other shows the results of a study of road safety
and related characteristics along the Northern Corridor in Kenya.
2. Road improvement on the Nairobi-Thika Highway
The Nairobi-Thika Road is a trunk road (A2) that links the Kenyan
capital, Nairobi, to Somalia to the East and Ethiopia to the North.
Thika, an industrial town, can be considered a “neighborhood” with a
link to Nairobi (i.e. the center of power) which is about 50 km south-
west of Thika. The Nairobi-Thika Highway has beneﬁted from national
road improvement funding over the years, and the most recent
improvement, which was ﬁnanced by a loan from the African
Development Bank, brought with it a high-class highway with a dual
carriageway, multi-grade intersections, and service roads on either
side of the carriageway. There are several pedestrian footbridge cross-
ings on the road, which was designed for a speed of 100 kmh. The
high-quality highway has led to the attraction of many investors along
its corridor; as a result, there are many forms of development and ex-
pansion projects underway along the corridor, notably industries, shop-
ping malls, high-class housing estates, and universities. All these
developments have led to the expected high trafﬁc ﬂow along the high-
way. Additionally, as a result of the improvement of the Nairobi-Thika
Highway, Thika has attracted many investors who have brought about
dramatic physical and socio-economic development in the town.
Road user behavior has, however, unfortunately comewith negative
effects. Some road users, such as pedestrians who take risks by crossing
the high-speed road at undesignated locations, are hit by vehicles trav-
eling at high speeds. Several casualties have been reported in this
respect.rn Corridor.
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The Northern Corridor, shown in Fig. 1, is the transport corridor
linking the Great Lakes Countries of the Democratic Republic of Congo,
Burundi, Rwanda, and Uganda from the port of Mombasa in Kenya.
The Corridor, which is over 2000 km long, also serves Northern
Tanzania, Southern Sudan, and Ethiopia. The Northern Corridor is basi-
cally a transit highway that allows for the mobility of transit goods
from the port of Mombasa in Kenya to other countries. The Kenyan seg-
ment of theNorthern Corridor starts fromMombasa and passes through
Nairobi, Nakuru, and Kisumu to the Busia border post with Uganda. The
alternative route from Nakuru passes through Eldoret to the Malaba
border post with Uganda. Corridor operations havemaintained high ac-
cident rates, high trafﬁc levels, and high truck composition over the
years.
The government of Kenya undertook a major rehabilitation project
for the Northern Corridor with the assistance of the World Bank and
the European Union. The major objectives of the rehabilitation were to
increase the efﬁciency of road transportation along the Northern Corri-
dor in order to facilitate trade and regional integration and also to pro-
mote private sector participation in the management, ﬁnancing, and
maintenance of road assets. The following parameters were to be mon-
itored and evaluated: the level of utilization and distribution of vehicu-
lar trafﬁc, travel timeswithin each section, vehicle operating costs, road
surface quality, and the environmental impact of the Northern Corridor.
Further objectives includedmaking the corridor amore efﬁcient form of
transportation in terms of vehicle operating costs and also in improving
road safety along the corridor.
The University of Nairobi Enterprises and Services Limited (UNES), a
commercial arm of the University of Nairobi, was commissioned to
monitor and evaluate the impact of the Northern Corridor Road Im-
provement Project from the Port of Mombasa to the Ugandan border
posts of Busia andMalaba. The monitoring and evaluation of the North-
ern Corridor Road Improvement Project for the Road Safety Component
involved:
• Collecting and analyzing data on accidents occurring along the
Kenyan section of the Northern Corridor;
• Making recommendations on the appropriate measures required in
order to improve road safety; and
• Assessing the effectiveness of the road safety awareness campaigns
along the Northern Corridor.
The following data was collected from police stations along the cor-
ridor for the years 2003 to 2012:
• The type of accident
• The time when the accident occurred
• The parties involved in the accident
• The causes of the accidentTable 1
Accident causation along the Northern Corridor.
Item Percentage (%)
Cause of accident Drivers 49.4
Pedestrians 21.7
Pedal cyclists 13.6
Passengers 1.3
Obstructions 1.3
Animals 0.3
Others 12.4
Time of accident Day 62.5
Night 37.5
Type of accident Fatal 24
Serious 41.9
Slight 34.1
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• Identiﬁed accident black spots.
The results of the study are shown in Table 1 and Figs. 2 and 3. Fig. 2
shows that casualty ﬁgures dropped from 988 among drivers in 2003 to
643 in 2012 on the A109 Road, which is a section of the Northern Corri-
dor (Mombasa to Athi River). These results point to an improvement in
road safety in that section following the rehabilitation of the Northern
Corridor. Table 1, meanwhile, shows that drivers were responsible for
49.4% of accident causation, followed by pedestrians, who constituted
21.7% of accident causation. Also evident in Table 1 is that more acci-
dents occurred during the day, a period that accounted for a 62.5%
ratio of all accidents, and that 24% of the accidents were fatal, compared
to 34.1% slight and 41.9% serious accidents along the Kenyan section of
the Northern Corridor. Table 1 and Fig. 3 indicate that the causes of ac-
cidents were largely of human nature.
The results of the study indicate that therewas signiﬁcant road safe-
ty improvement between 2003 and 2012 due to the Northern Corridor
Road Improvement Project, as indicated in Fig. 2.
The study also showed that high truck composition levels contribut-
ed to a high rate of accidents and that accident black spots were inﬂu-
enced by factors such as the geometric characteristics of the highway,
annual average daily trafﬁc, truck composition, and other random fac-
tors. Observations also indicated that the majority of road users did
not have basic education or training on road safety. In a survey of stake-
holders, 70% of the respondents felt that the frequency of road trafﬁc ac-
cidentswas amajor problemalong theNorthern Corridor, while 30% felt
that the highway was relatively safe. Table 2 compares road safety data
for four countries on the African continent.Fig. 3. Causes of accidents (%) along the Northern Corridor.
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Table 2
Road safety data.
Country Year Kenya S. Africa Ethiopia Nigeria
Number of fatal crashes 2006 2715 12,577 1801 4944
2007 2921 11,577 2029 4673
2008 3158 14,169 2047 6661
2009 4072 13,768 1802 5693
2010 3055 13,967 2211 4065
2011 3302 13,947 2250 4372
2012 3141 12,211 2966 6573
2013 2894 13,176 3003 6544
Death rate per 100,000 (WHO, 2014) 2014 28.2 20.2 37.8 21.5
Road density by area, km/1000 km2 2006 13 60 4 65
Motor vehicles (per 1000 people) 2009 23 162 4 31
Population (unit: million people) 2013 44.35 52.98 94.1 173.6
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Based on the monitoring and evaluation study of the Road Safety
Component along theNorthern Corridor, described above, the following
recommendations were made:
(i) On road design characteristics
• Road geometric design should avoid black spots wherever possible.
• Road design should address the various elements that contribute to
over-speeding through measures such as trafﬁc signs, road markings,
bumps, pedestrian ways and crossings, and animal crossings etc.
• Road safety barriers should be provided as necessary and especially
where there are bridges and culverts.
• Bus-laybys for public transport vehicles should be provided in order
to accommodate bus stops without obstructing trafﬁc ﬂow on the
highway.
• Use of recyclable plastic signs should be adopted in order to reduce
vandalism.
(ii) On driver behavior
• Given the high contribution to accident causation attributed to
drivers, who accounted for about 50% of the accident causation, atten-
tion should be given to driver training to ensure that drivers acquire
relevant and sufﬁcient driving skills.
• Long-distance drivers should be provided with structured seminars
that assist them in appreciating the need to avoid careless driving
and over-speeding, observe trafﬁc signs and signals, and avoid
overworking, which leads to fatigue. In particular, there is a need to
introduce compulsory rest periods for long-distance truck drivers in
order to address the issue of fatigue.
(iii) On vehicle maintenance
• Vehicles, especially long-distance trucks, should be subjected to rigor-
ous and regular checks and maintenance in order to reduce thePlease cite this article as: F.J. Gichaga, The impact of road improvements on
dx.doi.org/10.1016/j.iatssr.2016.05.002possibility of vehicles stopping on roads due to mechanical break-
down. In particular, it was recommended that truck drivers should
be required to follow strict vehicle servicing programs.
(iv) On pedestrian ways
• Given that pedestrians constitute a large proportion of the casualties
caused by road accidents, it was recommended to plan and provide
pedestrian ways and crossings along the highway.(v) On road safety parks
• It was recommended that road safety campaigns, via trainers and re-
source materials, be introduced especially in schools to sensitize
young people to road safety.
• In recent years, especially in Kenya, there has been a dramatic increase
in accidents involving motorcyclists, the majority of whom have not
undergone structured training on trafﬁc rules and road safety aspects.
It is therefore recommended that both pedal cyclists and motorcy-
clists should complete training programs on road safety.
• There is a need to train pedestrians (starting when young) on the ba-
sics of road safety; schoolchildren should be exposed and trained on
how to cross roads/highways as well as how to conduct oneself as a
pedestrian.
• The above observations require that Road Safety Parks be provided
where schoolchildren and other road users can learn road safety
aspects.
(vi) On the enforcement of road safety rules
• The Government must insist that road users comply with the Road
Safety Rules and should implement regular checks to ensure that
drivers, pedestrians, and other road users adhere to the Road Safety
Rules and Regulations.
• Amenities and advertising boards should be located where they do
not interfere with or restrict driver visibility.
(vii) On road safety audits
• Comprehensive Road Safety Audits should be considered a prerequi-
site for any road/highway design or construction project and opera-
tions after the road/highway has been opened to trafﬁc.road safety and related characteristics, IATSS Research (2016), http://
